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Project context

» Urban population; =
» Today > 50% globally & > 70% in Europe

e 2050 projections 66% globally
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Project context

e Urban areas cover only 2-3% of ';4.- -
e s

the global surface, but consume el _,_.;*"E A g A
about 75% of all resources Y &

e Sustainable urban development

» Cities need to re-think their = ~
approach to management and e
conservation of biodiversity
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Project context

e Singapore Index on Cities’ Biodiversity

e Reply to alack of indices to measure urban
biodiversity

* Proposal at CBD COP-9 in Bonn (2008),
prepared by Singapore National Parks Board

e Endorsed at CBD COP-10 in Nagoya (2010)

e Support to Aichi Biodiversity Targets 2011 — 2020
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Project context

Indicator

e Link between CBI and Aichi targets AnTorget oo

1 Improve awareness
of blodiversity

2 Mainstream
biadiversity

3 Reform incentives

4 Implement plans
for sustainability

A, Address
underlying causes

e Almost each Aichi target has one or more
links to the CBI indicators (see Annex B in e
CBI User Manual) 1

7 Make farming and

forestry sustainable
8 Reduce pollution

* Link to the Sustainable Development | PR

10 Minimise climate
change impacts

G Oa IS O] 11 Protectand manage

.8 critical sites
S 12 Prevent extinctions
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17 Implement NBSAPs
: 18 Protect traditional

PEACE, JUSTICE 7 PARTNERSHIPS knowledge
mm FOR THE GOALS S e biodi -
SUSTAINABLE re versity

DEVELOPMENT knowledge

ncrease
Conserval tion finance

14 Safeguard
ecosystem services

15 Restore degraded
forest

DECENT WORK AND

ECONOMIC GROWTH

o

B [ e
Do
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CBI Framework

SINGAPORE INDEX ON CITIES" BIODIVERSITY

Location and size [geographical coordinates (latitudes and longitudes); climate (temperate or tropical); rainfall/precipitation {range
and average]; including maps or satellite images where city boundaries are clearly defined)

S Struc

mmml Physical features of the dty (gecgraphy, altitude, area of impermeable surfaces, information on brownfield sites, etc)
BOARD
SRNGAPORE

Demographics (including total population and population density; the population of the region could also be included if appropriate,
and for the purpose of placing it in the regional context)

Economic parameters (Gross Domestic Product (GDP), Gross National Product [GNP), per capita income, key economic activities,
drivers and pressures on biodiversity)

Biodiversity features (ecosystems within the city, species within the city, quantitative data on populations of key species of local
importance, relevant qualitative biodiversity data)

Adrministration of biodiversity (relevant information includes agencies and departments responsible for biodiversity; how natural areas
are protected (through national parks, nature reserves, forest reserves, secured areas, parks, etc)

§
:
%
:

Links to relevant websites induding the city's website, environmental or biodiversity themed websites, websites of agencies
responsible for managing biediversity

-c‘“ B

1. Proportion of Natural Areas in the City 4 points
3'“‘"““5“\’ 2. Connectivity Measures 4 points
in the City 3. Native Biodiversity in Built Up Areas (Bird Species) 4 points
4. Change in Number of Vascular Plant Species 4 points
%, Change in Mumber of Bird Species 4 points
& Change in Mumber of Butterfly Species 4 points
7.  Change in Number of Species (any other taxonomic group selected by the city) 4 points
& Change in Mumber of Species [any other taxonomic group selected by the city) 4 points
5. Proportion of Protected Natural Areas 4 points
10. Proportion of Invasive Alien Species 4 points
Ecosystem 11. Regulation of Quantity of Water 4 points
Services 12, Climate Regulation: Carbon Storage and Cooling Effect of Vegetation 4 points
provided by 13. Recreation and Education: Area of Parks with Natural Areas 4 points

Biodiversity 14. Recreation and Education: Number of Formal Education Visits per Child Below 16 Years to Parks 4 points
with Natural Areas per Year

Governance 15. Budget Allocated to Biodiversity 4 points
and 16. Number of Biodiversity Projects Implemented by the City Annually 4 points
Management 17 Existence of Local Biodiversity Strategy and Action Plan 4 points
of 18. Institutional Capacity: Mumber of Biodiversity Related Functions 4 points

Biodiversity 1%, Institutional Capacity: Mumber of City or Local Government Agencies Involved in Inter-agency Co- 4 points
operation Pertaining to Biodiversity Matters
20. Participation and Partnership: Existence of Formal or Informal Public Consultation Process 4 points
21. Participation and Partnership: Number of Agencies/Private Companies/NGOs/Academic 4 points
Institutions,/International Organisations with which the City is Partnering in Biodiversity Activities,
Projects and Programmies

22, Education and Awareness: Is Biodiversity or Nature Awareness Included in the Schoel Curriculum 4 points
23. Education and Awareness: Mumber of Outreach or Public Awareness Events Held in the City per 4 points
Year
Native Biodiversity in the City [Sub-total for indicators 1-10) A0 points
Ecosystem Services provided by Biodiversity (Sub-total for indicators 11-14) 16 points
Governance and Management of Biodiversity [Sub-total for indicators 15-23) 36 points

Masimum ot
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s g Vo . Ao o sy s P G & it st GOVERNANCE AND MANAGEMENT OF
mnﬁmmmmwmyfﬂimmtmwa?mkmmmm BIODIVERSITY
generally occurring only once or twice a year.

Brussels has a population density of 6,751 persons/km?. Its highly ate The Brussels Institute for Management of the The BE gives advice on plans or projects that possibly

population of 1,089,538 enjoys a GDP of EUR 65,672 million and a per E {BE) the city's biodi ity efforts. have impacts on biodiversity. It also supports NGOs'

capita GDP of EUR 60,861 in 2009. As Europe’s centre of It is in charge of species and habitats surveys and activities on biodiversity and conduct public awareness
inistration, " economy is largely service-oriented. monitoring alongside the management of 1,735ha of campaigns.

It is dominated by regional and world headquarters of forest and about 400ha of parks.

multinationals and European institutions, particularly in

h

11. Brussels has 54% of permeable areas.

siam

SY;
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12. Brussels’ tree canopy constitutes  46.6% of fofal city area.

13. Brugsels provides 2.69ha of natural coverage per 1,000 persons.
14. About 16,000 children benefitted from a specifi raising p on nature
in 2009.

and projects.
16. A total of 11 biodiversity projects were undertaken by the city and NGOs in 2010.
17. Guidelines for promotion of biclogical heritage in the Brussels-Capital are in place.
18. Brussels has the following biodiversity-related institutions: Jardin Botanique Jean
Massart, KBIN museum, Duvignaud Library, Vrije Universiteit Brussel, Université libre de
Bruxelles and INBO research cenires.

COS)
=3

E

NATIVE BIODIVERSITY

Despite its high population and infrastructural density, | Restoration of Woluwe River
Brussels enjoys the reputation of being a green city, with 1

230ha of natural forest reserves and 1,735ha of forests. | The Woluwe River straddies several municipalities
The: city’s 350ha of landscape parkland play a key rolein | in east and southeast Brussels. Intense urbanisation
Brussels’ unexpectedly rich fiora and fauna count; the | in the 1960s impacted a large part of the river,
native species count includes 578 plants, 92 birds, 28 1 threatening habitats and native biodiversity. It was
butterfies and 33 mammals. The city's ecosystems | later restored in 1930 as part of the "Blue and Green

ity

include temperate forests, hes, rivers and Metwork” programme, which aimed to connect 19. There are 10 municipal or local govemment agencies involved in biodiversity-related
waterflows, wasteland habitats and natural grasslands. I green clusters and natural water bodies in Brussels. inter-agency cooperation.
|

gs on the Application of the Singapore Index

| Due to good water quality, effective ecological 20. Public consultation processes are systematic for all plans or projects that possibly have a

| management of the river verges, and introduction of
1 native water plants, the rver has seen a
I i i ies and water

significantimpact on biodiversity.

=
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of
birds, e.g. kingfishers.

%

22 Biodiversity or elements of it are included in Brussel's school cumriculum.

Govemance and Management
ivers

23. Brussels conducted 576 (394 regular and 182 ) public awareness events in 2009,

Ciny Contact: o
Wr. Serge Hempenesns
Brusssis Envitonment d "
[ T B 3
o rr————y If Comventonan RS i pateerstin on Local snd

M Y BulgiciDinersty =7 subnatonst Action for Bsdivessity

v e SR Oy

+ MAPPING URBAN AREAS FROM SPACE CONFERENCE _ innovators

4-5 November 2015 | ESA—Esrin | Frascati, Rome (Italy)

eoforcbi




Application of the index

* Self-assessment tool, not for comparisons between
cities as context is key to performance

e Helps cities to accomplish their biodiversity goals by ...

* Creating a baseline that supports the identification of policy
priorities and can be monitored over time

 Serving as public platform (biodiversity awareness raising)

* Acting as collaboration portal between different stakeholders
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Project objectives

* Since its establishment, the number of participating
cities remained limited = lack of data, personnel and
GIS skills

* EO4CBI provides support for four of the indicators:

Mative 1. Proportion of Natural Areas in the City
Biodiversity 2.  Connectivity Measures
in the City 3.  Native Biodiversity in Built Up Areas (Bird Species)
4. Change in Number of Vascular Plant Species
5.  Change in Number of Bird Species
6. Change in Number of Butterfly Species
7.  Change in Number of Species (any other taxonomic group selected by the city)
8. Change in Number of Species (any other taxonomic group selected by the city)
9. Proportion of Protected MNatural Areas
10. Proportion of Invasive Alien Species
Ecosystem ] Regulation of Quantity of Water
Services Climate Regulation: Carbon Storage and Cooling Effect of Vegetation
provided by ecreation an Natural Areas

Biodiversity 14. Recreation and Education: Number of Formal Education Visits per Child Below 16 Years to Parks
with Natural Areas per Year
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User involvement

e Institutional international user organisations
> 5 ICLEI

* ICLEI European Secretariat (Germany) L Governmens

for Sustainability

 |CLEI City Biodiversity Center (South Africa)

 Singapore National Parks Board N
NATICARKs | Siste,

* European Environment Agency

. . . . . \V/
e Convention on BlOIOglcaI Dlver5|ty European Environment Agency "‘}7_)

Biological Diversity

| C L-E-1 cities Biodiversity Center % Conventionon
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User involvement

e Cities as direct beneficiaries

e Phase 1 (prototyping): Barcelona, Tallinn, Edmonton

F ! 'I.I."";I"i-r.'li" -
w1 =) B

e Phase 2 (roll-out): 6-10 cities across the globe (currently
confirmed or discussed are e.g. Addis Ababa, Lisbon, Cape
Town, Lilongwe, Suwon, Kaohsiung)
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General approach & timing

* Phase 1 (04/2015 - 03/2016)

* Requirements baseline
e Technical specifications

* Prototyping of indicators

 Test the use of Urban Atlas/other Copernicus data for European cities
(Barcelona and Tallinn)

* Processing of satellite images, possibly making use of local ancillary
data

e Quality control/first evaluation

* Develop validation plan = not started
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General approach

* Phase 2 (04/2016 — 03/2017)

e Roll-out of production = Apply method to other cities
e Validation
e User utility assessment = evaluation of usability and quality

 Roll-out analysis beyond the project
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Data

*SPOT-5 / TAKE 5

e Rapid Eye

e Pleiades

e .. Sentinel-2
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Methodology

e Indicator 1 (natural areas)
 Multi-temporal land cover classification
* Integration of OSM street network
 Indicator 2 (connectivity)
e Based on effective mesh size method by J. Jaeger
* Indicator 11 (permeability)
e Based on Copernicus HRL imperviousness
* Indicator 12 (city trees)

e Still on-going methodological research
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First results Tallinn — Indicator 1

Land cover map

® [ Tallin_LC_level_1

Agriculture

Buildings, roads, paved grounds, mining areas
Forest

Meadows, grasses and pastures

% [ water
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Candidate natural areas

% (¥ iTallin_LC level 5

i

. Candidate natural areas level 2
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First results Tallinn

Not only O or 1, but degrees of
permeability.

0 2.5 5 5 10 km
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Connectivity (Indicator 2)

* New method compared to first implementations of CBI
* Annex D of CBI User Manual

e Based on effective mesh size = probability that 2 points
randomly chosen in a landscape are in the same patch or are
connected (incl. barriers and intra-patch connectivity)

|
'q'mtal

Indicator? =

A2+ A2+ AT+ + A7)
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Challenges

 Definition of natural areas varies between cities and is often
very much related to land use = difficult to map from satellite
images

* Balancing between wishes from cities and the general nature
of the CBI as an index (indicator) that is based on a
standardised method and applicable world-wide

 Availability of EO time series to better discriminate vegetation
types and phenological development stages > SPOT-5 Take 5
over Tallinn very helpful

 Availability of local ancillary data required for the production
(e.g. land use related information, barrier data for
connectivity)
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Conclusions / Outlook

* Proof of concept in non-European countries

* Very high interest from city networks and individual
cities
* Baseline mapping

e Update & monitoring

* Sentinel-2 data to overcome 2 important bottlenecks
* Free data

e Multi-temporal coverage
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space 4 environment

PROJECT BACKGROUND

Taday, wa ars living in an urban warld. Far th first tima in history, thera ara naw
mare people Iving in cities than in rural areas. In Eurapa thair share has raached
almast thrag quarters. Urkan arsas supposadiy will absorh almast all the populatian
growth @ pacted ovar the naxt dacadss. This will pasa a ranga of challanges for cities
and thair surroundings, nat anly on resaurca arailahility and the quality of urban
amviranmants, but alza on bisdivarsity in cities.

Tha World Summit on Sustainable Devslopment in 2002 assignad to the Comvention
an Biolegical Divarsity (CB0) 3 targat for 2010 in erdar to sigificantly raduca tha rate
af biodivarsity lass. Since this target has baan cllactivaly missed, the new Aichi
biodivarsity targats aim to improva tha status of biodiversity and to reduca tha
pressures an biadiversity by 2020.

Capturing ths status and trends of biodivarsity and acosystam sarvices in urhan
landscapes impartant part ling whathar 2 i
area ks davaloping slang 3 sustsinabla trajactory ar nat.

THE CITY BIODIVERSITY
(OR SINGAPORE) INDEX

The numbsr of city authorities that use the CBI to monitor thair biodiversity is still limited. Many citias da nat
have the data, persomnal and raquirad G15 skils to 2ssass some of the prapesad CBI indicatars. To help svercome
this situation, the project pravides suppart far several of the 23 indicatars to potentially hundrads of dties, a.0.:

W Indicaterl “Propartion of natural areas in city™

W Indicator 2 “Conmectivity measures or e ological networks to counter fragmentation”

W Indicator 11 “Reguiation of quantity of wate r” and

W Indicator 12 “Climate regulation: carbon storage and coeling effect of vegetation”

The project partnars wil usa satallita-basad data and combina tham with aparopriata in-situ and ancillary data
ta praduca thasa indicators. Thay will ba dasignad in 3 way ta ba dirsctly ussbla by citias to assass their parfor-
manea ragarding the bisdivarsity targets

Whila the CBI indicatars ara dafinad and dascribad in tha CBI User Wanual, the mathodslogy with which the

indicators ara produced are yat somewhat opan. Therafera, we will develap and tast methodalagias for the

befora mentianad four of the indicators. Tha final aim af the project is to fill twa of tha major gaps of many cities,
ia. tha lack of data and GIS skills.

Actions ta canservs biodivsrsity shauld start with stack-taking and
idantifying basalines, followad by regulsr manitaring of consarvatian
initiatives. Tha Gty Biodhvarsity Indax [CBI], slso called Singapora
Index becausa of Singepara's laadarship in its davekipmant, has
baan adopted during COP-10 of tha CED in 2008. Tt ks conceivad as 2
self-azsessmant taal o avaluate tha state of biadiversity in citias and
ta prowide insights far improving consarvatian efforts. This includas an
initial baselina maazuramant, tha identification of palicy prioritias ba-
sed on thair measuramant and then a monitaring 3t pariodic intarvals.

Taday, the (BT inchudss 23 indicators fram thraa catagories suth as e

tha propertian of natural araas in tha city or the budgat allacated to -
cansarvation prajects. The (BT is designad ta ba applied by many cities e et e
in tha warld to manitor their prograss in consarvation efforts and thair oot Wi e e 4
succass in halting tha rata of biadiversity lass. |

RECIPIENTS OF THE SERVICE PRODUCTS

The Singapors Index sarvas a5 3 salf-assessment taol primarily far cities which are tharefara tha main recipients
of tha servica. The project is implementad in two distinct phases. During phasa 1 it is plannad to imvoka thres
cities for tasting the appraach, whila phase 2 will have 2 wider distribution to batwaan six and tan cities.

Pilot cities during phase 1 will ba:

W Barcelona [Spain)

W Tallinn [Estonia)

W Edmonton [Canada)
Waxt to tha citiss as dract banaficiaries of the sarvica, it is likewiss paramount to ivalva international insti-
tutians and argarizations that have 3 global reach and netwark. A3 reprasantativas of this group, TCLET [tha

warld's largast city network], tha Convention an Bialogical Divarsity ((BD), Tha Natura Parks Beard of Singapare
= lad : of the [B: , and tha European Emi A (EEA] am invakrad .

&P innovetors
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